Strategies for CNS-directed gene delivery: in vivo gene transfer to the brain using SV40-derived vectors.
Gene transfer to the central nervous system (CNS) has been approached using various vectors. Recombinant SV40-derived vectors (rSV40s) transduce neurons and microglia effectively in vitro, so we tested rSV40s gene transfer to the CNS in vivo, and characterized the distribution, duration and cell types transduced. We used rSV40s carrying Human Immunodeficiency Virus Type 1 Net protein (HIV-1 Nef) with a C-terminal FLAG epitope tag as a marker, and another with Cu/Zn superoxide dismutase (SOD1). Rats were given vectors stereotaxically, either intraparenchymally into the caudate-putamen (CP) or into the lateral ventricle (LV). FLAG expression was studied for 3 months by immunostaining serial brain sections. After intraparenchymal administration, numerous transgene-expressing cells were seen, many as far as 4 mm from the injection site. Transgene expression remained strong throughout the 3-month study period. Coimmunostaining for lineage markers showed that neurons and, more rarely, microglial cells were tranduced, except astrocytes and oligodendroglia. After injection into the LV, high levels of transgene expression were detected throughout the frontal cortex by Western analysis. Systemic mannitol-induced hyperosmolarity further augmented LV transgene delivery. SV40-derived vectors may, thus, be useful for long-term gene expression in the brain, whether locally by intraparenchymal administration or diffusely by intraventricular injection, with or without mannitol.